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The ma,:r objective of the Heavy-Lift Breakbulk Ship Pretest was to
determine the zapabilities of the Services to use such a ship for deploying
selected Logistics-Over-The-Shore (LOTS) equipment to a site where fixed port

facilities do not exist. This test was the third of five planned preliminary
tests of the Joint LOTS Operational Test and Evaluation Program conducted under

the sponsorship of the Deputy Director (Test and Evaluation), Office of the

Director, Defense Research and Engineering. The pretest was conducted from
anchoraqes off Sewells Point, Norfolk, Virginia, and Ft. Story, Virginia.
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7.,-,. 'I

- sc, .c cted 1-9 November, 1976, was part of an evaluation

v-.7 .a-~r DT)
75 exercise in August, 1977. "he heavy-lift shi p

: - :e.: ":r~ c ,.e-'i' he capabilities for deploying newly procured
- '~ ~. : , ' -e.i e , p a near ready-to-use configuration. It was anti-
:'a~e : '-a* . tec, and throughput system could be established more

*" " e,2'::-t a;erD! requirements were minimized. Operational re-
sc~cr,';? -e rc., ,le ; i canrty improved because the detailed disassembly-
?ec, -e - " eF-ca.- 'cn aboard conventional breakbulk ships, containerships,

i-.,:' - ,rull not be required for the heavy-lift breakbulk ship.

sec.nar,o'/Dctie, :zonducting a container-nrlented throughput
er- ' . :e ore.est by the Services. This objective was in-

- P,'-r . , .oses and for eliminating potential technical problems

"-'e -m" " '~ e ,rp*est indicated that equipment could be deployed
i -' -' as'e u'1 ard emprasized the continuing need for the heavy-lift

' .rti"aedr trme savings are on the order of 53 hr in deploy-
Si- 1-:cr :apacit/ crane with minimum disassembly. This is compared

.... , eee,: ;- -e more detailed disassembly required when only con-
* 0' fl. ,'/~7. re avaiable.

" ed'1 : item 'oaded was a 1466-class LCU that weighed 180 long
, . was scheduled for loading but lacked an appropriate

*rrc .. re ,:dt (r was "iade that such a sling be included as part of the
s '  r' 'i :_kect "or the 300-ton crane, all equipment was loaded/un-

"oae. ; c u.2.ty. Handling of the 300-ton crane was complicated by
!he 4c: . a a t oas rigged incorrectly. Also it had to be placed in the LCU
backWdr.s .hat tre combined center of gravity of the LCU with the crane was
far i I t: e safe and seaworthy. Consequently, after it was backed
cut -,f 'he _'-, 'ne crane had to be turned around on the beach, a move that
,e'ayed the crane's operational readiness for several hours.

During the container throughput phase a temporary containership dis-
charge facility (TCDF), an Army 300-ton lifting capacity crane mounted on a
DeLong barge, was used by military personnel to unload containers from a ship

IUNCLAYWlF ID
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-' Fredbtulk Ship P'retest was to
'o , If A', such a ,hip for deployinq

., , ' pr'r r, 0 a ite where f ixed port
t #ht t r)iIo uf five planned prelir1nary

• ,- " , I 1,1 t ion irogram conducted under
" . est and [ valuation), Office of the

.'.' ,,rin . The pretest was conduct(-d fror,

S, , , ,i inia and It. )tory, Virqinia.

' ', .,. et,,er, 19,9 was part of an evaluation

,e in Auqust, 197/'. The heavy-lift ship
. .. I i .ities for deployinq newly procured

:, oi.1-t-use confiquration. it wa anti-

. -.. ~, ' syste' could be established more
, :: ' , '" , , .. , ... 17., ',, irt , were i,:inilized . Operational re-

,- *, 1. , roved tesause the detailed disassembly-

.' t- n al ./rea b1lIk ships, containerships,

,,* t ,;,e ! lot the heavy-lift breakbulk ship.

i T. 1 a n ()n a i ner-oriented thrnuq hput
' 'erv I Ce "his ot, iect1ve was in-

.. ' ' j iratinq [L)tpntidI technical problems

. " . .',, licated that equipment could be deployed
.. . " , , .i . ', ,'ed the (ontiruinq need for the heavy-lift

rt o i ; t ainqs are (n the order of ')3 hr in deploy-
. 1- ' , with mini,-ur disassemblY. This is compared

* F ,' *z",' p r p : #, '. d(,:ail disassehly required when only con-



tpr loade mA te',ladeIt t -( la,., I (!J that we ihen : i,( on;l
vlas as %s hedu ! (d f (r 1adn'i -IbI ut I a(Jed a n a-,)prop riateP

v-i mnw'er !,I n~r wa s maleI t ha t "u ch ai s 1 i nq be i nclIu ded as pa rt o f 1,he
V., .I Oren f x opt f-r the il-ton crane, all1 equipment Wds loaded/bn-

w~~c It fi i ~. Oandl mc; of the 300-ton crane was complicated by
~e* tit ia rm;:eri i rcor, c( ,1 y. Also it had to be placed in the [C1L

fv 0'a i'e ( , r inei cer. 1eV of (; rav itv o f the [ CJ! wi th the crane was
** fI' ej~ at ',eIvi r y. (on sequeritly, after it, was, bjarAed

cc., 1ervn ':* t Vr I ar(jnni on) the tepact, , a m yve that
<i.~e rae S ea 'y p-i Vr p r eeal hr ,rs

ri( i on* i 'P rnafr tr (i-p p hase ta ( ;,aoryi c or tajne rsh ip di s -
v-i~~ r-i i c i ! '1 , ri 3ac i t; crane r untedl on a

Wd5J a& r, rtv ;'rel to loadl containers f rorm a ship
* ~ ~ ~ ~ ~ o *e *(s we .r,u exet's , .orre the concept feasible

* c a-(ie iar no Pymn ratiors hi p retet prov ided an oppor-
r1vne e crane for, (in Pa,atior on the amount o deratinq to

( 'wv~aacity is, n(cessary vohen i t is, operatinq on an uns, ablp
1 a t cri . hsi F-',1in odi n(;s are expected in a later repor- to be pL

t0 *,avu ' latmratnir artl will Ne u4flit;ed lurinq the Lilt main test.

P1 on,;t rq , da l')(; isod to : -'in a pier at the beach. 'he ,-eL ooql
i: r,, 11.^, t n ~ire bo r ,was) bea ched , j acked -up , ra I lowered ,

* e mi ra * i rralI i n ip r (_ i ria te 1 1 h r. The pier with the 140-ton _ine

f, l as, a n ijntIo i iq a ci i y f or c on ta ine rs

I'tes+td ltr the iirst tirne was, the Arrys, 300-ton capacity crane
,i: (-: at the hioh water 1line and us)ed as a crane-on-beach contai ner

.- tjU. ioth the ion-ton cradne-or,-beach and the 140-ton crane on
e, c.v ier were ,r~peredl Lv an inability to reach containers in liqhters
* * v ti'ns -t Ys ind LAPL(Vs were sucrces sfull Iy aInd con-

*'" ... ~.i ~vm', ~i sas. causeway torry was employed tc load con-
r ' -' jt j, pie j, i n' the T(CPf , but Wave motion and cnn-
W' L', I:'r i' W. Vl Io wl, t he C has s is. vae th is operation tor time -

'r, ie ','rr~ was, suLc cessf ullIy 4sced to I iqh ter conta iners a t
i, ir i a'e t .~r ( ahti~ whe re a f ront+l1oa e r ra p idlIy ,f f -lIoa de

* I n , + her, tn ',an. has)s

*r<w, socp ~ prret f eni ed the -ev i c es, capabiite, fr cinY
c, deplIovi cera i n t 1, " heavy and out i 'ed equ i pert

Ir' io!red! Vi, i i e, be( a me + it we i (ht and s i7e , is the

tf .. e t:'& oC ; et avs vi e hi irs o p)oYt n i tv inr o VePr f 1 r,,r
i iner t r :qpu exer- esv. 'hic opportuni ty provided the ex-

P' I* t 0. f50 1 i i ftiry'1 'ersonnel whi h "J 10ean i ied, dun irnq the "ni iir
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I

1. *'TPODUCT 1Oi

I

, :r i;al .,t jective rif the heav -I if t 'reit. h.
c * :Per- + e ca; at-i l ities of the Services+ tr ue a ve ,,el , thi'. t,'

S eic, v heavv and ouatsized, trission-essentii I, [ oc:istis-
'ver-The-_hore (L(TS) equipment to an riff-shore , i e,

* f+-l oad and transport the equipment to shore ir landino
cra't de lc able aboard the ship, and

* rrepare the equipment or the beach for LOTS throughput
ruje rI t i on s.

I. secondary objective, conducting a container-oriented thrrouqhjut
operation, was added the pretest by the Services for training pur;ce.
an'4 -r identifyinq potential unforeseen technical probleris durinq the L
main test. These objectives were accomplished in an exercise conducte,!
November 1-9, 1976. The test beqan with the ship at anchorage in Ham trn roa ,
Virginia, where equipment was loaded and continued off Ft. Story, ,ir:inia,
where ship discharge and throughput operations took place.

The heavy-lift breakbulk ship pretest also offered a less, obvious
but ir-,mortant feature besids verifying the deployability of new equipr'ent.
There is rarely ar opportunity for deployment of very large and heavy equip-
ment, especially 4( handling by military personnel is required. The paucity
of heavy-lift ships, and toe cost, difficulty, and infrequency of repositioninq
outsized, heavy equipment have diminished the familiarity and skill of military
personnel in dealing with such equipment. Accordingly, it was found that some
rediscovery" of the special equipment and handling considerations was necessary

for supporting this type of operation.

1.g,

1 h I
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I. V I. o: C (v- r crcvje S. Zecond, tnere fire three
I. 4r~ 'err~ vh -_h per-nit loading large hedd/

Th Xtc toorn.s can also be paired tc work to-
C2 ~ i ",rotc C 2 , capacity,' pemnitting the hoist-

<3 2':~ uU.~ an ~e sowoed on the main deck. FigureIo *')e - ; or .se s~rq'g> or paired. -he genera' characterist,'.
:'- ~ "es. -~ treikbu'k shiPs are contained in Table 1. Appendix A con-

*:-, -ore jeta, 'e, ,- -- iatir'r on ship characteristics.

TABLE 11

I :E4,AL rcHAPAC7E:S71'c

I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~SS "PANSC3______ ____________________________________

5 c Ise; -4e- :: ~ -

- he -P'.L ,:c "'r ind chief mate repcrted that or, one occasion the
2-i~

1~a 'caed ~d ~craqda 3'-tor tuq',a*.
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TABLE 2

K AVY-LIfT SHIP PRETEST PLANNED LOADS

• I(-,,iric ter ist i cs

' Le'~ th w ' ,h q i ' t weight

I -

e .,7. 6 12 13.5:9l

-. I

" -'xs, -- ' e 48.5 11. 3 9.4 4?

fe 62.5 26.6 15.3 88

s 119 34 17.8 180

"' , ? a s: % C , 135. 3 29 17 11. N s i . i ava i Ia blIp

'e c;p ie ca er ! es41 12. 5 11 .7 64 " : rJ e , w ed .

1, ; s t3cader No2.5 13.2 16.5 69.3 ', .' . . -,- I " -'

3 C N o 76.3 33 21.5 27.7 N c a,3 1 e

:c in Nc 90 21.3 5.1 60.3 Lift oas re'jrdant*

: 9 8 - Weigts varied by"- ' u ' a s19 20 8 c n t a nt e r

:tContainer ___401~__ 8 9 30

" ',-n Tpchni il Peport No, 1037.
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I

d ',; e ( f the tes t the 'r,'

*, , ' *',4, K. ,, ea.it i l it y of riov i nq the I '. ',  pen* .. r
" i I ir lv Ct P'ct ive area , ma in(q the Pqipr ten

1 ', . ob,,Prvations were c c ern' (,! w t " ' , P
(, i, th * i te anq in an ar,'r !,ria t

.... . . 'A, .. ... . . ' * s in l(; it lft points, any pendulatior prrjblr',

i . . ,i .' . rI mO *e like. Times required for depIoyner t o'
re-'. ,e'e "P, ,,P: !. support 'ain test planninq. Crane cycles

" . aa .a-le s were also obtained. The throuqhput rates
S " .. * ,, ", ifl ,ercp "her' were additional inputs to rain test

1ai- l( "easrer'ents were made of the sea state ar'
", " - ' e ' ' .- -. ,r ancillary test to measure the stresses

, *,.a, , < s a (rnducted. These measurerents., ade v
.. . -a r -n ra-orv at Pcrt H eneme, a i'orra

art" '"C'" re~' F '' 'e,* s. arate ,a.y report . e resjl ts may assist tee '

: a'. .ti r -,; rar L establishing better safe working :irmit

"~',* ' , n e.: . u e :rin( in this environment.

-a,, ctser,ati rs were -ade of the way various equipmrent fun "Icre.

e' ,',.''p" a": ( .,-c, cc,,ientation and control procedures.

- 4 I III



e j~ I' t-r at~ y,0 no ',v (rbe r- 1976, wi th the
I incn~ t- ewe s~ Po int i n Hampton Poad-. Weather, con-

.. 2.ut I'~ ')dlinq dtd Jischarge phases of the pretest were clear-
-t - i rn, anid cal sr eas at both the O ewell IFIeint anchorage

f0 I, I i .1nq req u red a; q ro i ,a telIy nhr- a nd i ncl1uded
* ~.*~ 'r 'aii tf lurnaqte, cario rigqjinq sets;, and

P: 1: d orp 1 1 ed i nq t he 'dip 1)0-ton boors
Vrl ', ov I Irrie (i) pt', dn,hence , -(ye rathet- . 1owl j

F)' I f ti i er inOI the, 'P -1 1r loaded teforfe

I "ti " 1) r und -t he - CIoc vt,( ert i (n,, I
* '2 r eV -I '.hl i 7'1, Mot dalV 1 shli e , Oedu f 2

*- ,f **. , r rr* 11 .n the rived I f t he h(), 11, r) 7 tr, -ur,

,,' 'e re r',r t:r~Kth4 0)heave', (I! thf. tii hF ri "

r) c ie v~rn ta i a I t ithe ff-l~ &irw1

'.Ir le I ('4 Hild NO. 4 Wil i t 1KA 1 1' I~ J 1 hP 41A cr-ane
I ~ . .' r,! .ti'we,1 in. *he well fit( * he I dt r 1 r

I !v 1 (r.1'ap ri the- port Jde a(id the .ideloaderii ()1 th ,tir'boatrd
I W Vwe re",dl 1 PI F d f~ d nIy rOuJt i ne f j,,h in excp h ti

F w~i I v " w i a pronounced ',:,re anr t

f ~- I, I ni tieqin at,fhjt ff/ (rn 4 ?NovP111hpl at ter' t ho 'di p had ["(ovd
!I ,4~ f Plet kedO, (,*(firy. T he norde r f or 'Loa1,,inqj wa the

jrip I '1p ), 'rjjIr , t he 40-f t cunta inetr , the 91"', crane, the 1466-cia s
In he Lo':) -L i. O nlI the f''"fl cr-ane posed any d ifif icultie-, and this% was
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-,~ ~~~ ,*i~o !. -en ,n., t, Ti' fe -' ' ntrap under
a~~~ anh t)w I" rV i arrm nq t re I s he straip

e i ert r ane, thie 1 was, lifted first. There was) a delay
wT-i ,,i . e jpjet was) 'aoated P2 dIeqrees. 'he boom, base was over the
crare c at in te *i-al cinf iqurat ion, Afte- a test lift the crane was
set 10wrA~r ir fne , ir)i !he ryl(nr 1o, i nspected . 'he lift WdS then

'~'e'i' f th F'1 rare was the final heavy lift and was the only
one t'a* re 1'e r n - t fe-s t ltet i s ior. The same I if t inq f rame tha t wa s
~,secl 'or tfie sr'al 1 er -ane wa, , eeI 'or "he ll12 -tnn 6?5C crane li't. As the
lifteli ,tartecl, 're .a ncsel: I). The front wheels, were abou.t? It off the
lec e0. the hfca'at "he*' I I t _ pa r . h e k rane hnoA" * ,a(i1nq the
-ear siaried! 4'wwar~ owaird' the rarij () the ['. i t wa % be i n 1 if tepd( fr rm.

' ," 1 i , ' i".e o, tre 1_ocif ; .sunb wG.,I have come in contact with
e * :, -. . !e 'i';- ic ; r 1 e inr hep t rr, t, I )r si r e hid s1,h ow n

!T,! fif til- i 1r (;,, .1 " ;,-, irnpi t ro; or r + o ubu- 1 -r f'a' irp the: ( rane
' we n. t iKr ser I I,' ' af f C( t t he ma,- rWuir lift r:,iat~ lit,, fcf the

til -,It ~t !1 ' 1 -Y" ot unt ac(_t h d! to0 be ii i n iri, ze(!.

re way ' '-i, "he -rotlefl wflul I. fhe been t aerIn(,h lift r
+' T ,er~a ir f, 'el.e' . f as wo" W() I hadV e irava lvvd s hiftinc; the lift ;)oint at the

a to1i varl jir. onepa n~it to anot her in the s eni es of holes available.
ilo we',, eKrh would hoive beer) tirme-conarainq. A de. i,,ion was made

c r,' rlne te u !~ to r-nt 1 we r t he it r aimp S as t o rvidep i ncrea sed
C ' ac 'i' Waslure aind he 'i ft T r t.()Ie v r-+ t- he c-rane at a pronounced

'9~~~~~~ dr. ,tt.'r 'it)'rua!war the it,, the( Qhip the t ilt would
t~e ar nil (r. t4-'' -11 t + i 7t er tu t he hat ch toj before

f ine fe F I t~ 1 - 1 lit , (.,!e I del 1 1 o f about
in , - . !"0 *'A .''' . O hat the t~ dse was

cate , PF a -' f+#ff 'fl,1''~r A ben. ' an, re 1 ec k ho use .
ol1 fwpe Te '>f,~~ V t he tp I; , he t"oon( base. Wi th

!h~i+ pr t fi-r o-,

0- ff , 0',. te ~ teU in the

4 ,r '-p * *.- .' ' ' *- ' ' * 1,~ r': th i'. lift the

* e . . ItIfp i~i),,t ar(tT the order

I'le~t tho. ft and [v
4rO~jr77_' 7"_ _0 ua t' 1 on- Y
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-he I Y' r crryinq the Army 9125 crane to snore nal no difficulty
w :es te , oronounced list. -he Lf4)2 grounded on an of'-snore sano-

.-ar n u' he;re 'ow tile. A IA4C- ' From the 'iava' 5eacm ;roup detachment
,-,i s * . ir acin, -". 7h P +hen waite,: 1ar tne ", :e to come in,

and some ir ',Iter made a second attempt. Again the L-."2 was stuck on a
,an,-ar. "hi, time cables were oassed from bulldczers to the landing craft.
Ait! 3 nar strain n the lines the LC-8 ,as pulied ;v~r the bar and into
'le :eoer water nearer toe shore. From there it was successfully beached.

Bulldozers then graded a ramp for the crane to use in coming ashore.

v(omat was ,nroiled onto the graded ramp and, some 30 minutes after the LCY8

nac oeen -u''e, across the sandbar, the crane was ready "or moving ashore.
-cvi,- ct s tHe LCY onto the mat, the crane got hung up on the after

en- ,' its :ar'ier. By jsing an outrigger to Jack itself jp, tne crane "reed
i'se'' i, 'cveo onto the beach with no further dif"icult'. ,io lifficulty
wdS -ecorled i, assembling the crane's counterweights, attaching the boom sections,
and ree~n: the cables. 'hese operations were accomplisned l(uring the night so
"'a! t-e c-3ne vas ready for operations before the first landing cra" arrived
*the rex" 'av.

! elo a " e r

The KU carrying the sideloader also had to be assisted by bulldozers
i larding. . came ashore on the same tide as the LC,£ carrying toe 9125 crane.

-*fter -cving ashore out of the LCU, the sideloader overran the Momat matting
and got stick in toe sand. Bulldozers assisted and got it back on the Uor'at.
,r ancter occation it got stuck crossing a narrow gap between ,4omat strics.
his time it ised its outriggers to elevate its tires so that beacm mattirg

,Zul, be pIaced under them and then it was freed.

iererai

:n the second phase of the pretest, which invcl,e, :sta:"e
operations, the 7C-F was used exclusively to discharge containers r:C, Ho'
and deck stlwage locations aboard the TRANSCOL'MBIN to varicus tzes :tes
i cl ding ,2., LCM , LPRC-0V, LAPC-L(, BC barge, and causeway erry.

.our methods were used to unload containers froml ligrters:

S140-ton crane on jacked-up B DeLong to of-lod all
lighters and load containers on milvan chassIs.

* 300-ton crane at the high waterline primarily to of-

load LCU and LCM2 craft. It was used to also off-
load amphibians and to transfer loaded containers nrtoI
milvan chassis.

* 140-ton crane in the marshalling area to unload amphibians.
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0 -)n ':o"e o f -' :ad conta, ners 'rom a O:dusewdy
P r rv jr *o ni Iva n I,-ha s s s.

~es ,ut-svser, ele~rents were not s~ed concurrentlj due to *ne ,mall
-I I, i es, iao vai 1 1b Ie .Y T')ans and '. 10f' ian' . 'Ievertheiess,

-P 'ePes, ,as -le src~Dpr- n,.ty in 4 years that a container tnrou'hpujt
-e-:cso "a, :eer itterrLte(,. "at fa i nd t r,3iIn inq on t he new r'r y equ i Pmen t wer e

.:* ~as 'so *n ' 4 s 'i-3t time i n 4I /ears that i conta iner -rarsnal Iing
,i~ (-i) ce r a * r ~as -- -crnduct-1eC, and(I, a I * ouc, htne -jc t i -,4' e s the re ie re relIa t ivelIy

-w anor '-le t ,e same cata anC *triininc c:)poru-nities existed. '-ocu-men ta t in
i,,1 C,,ofrets 'raracemen'. a'sG pliyed i par, in "his phase with some limited ise

t'"e '-CMie Pivan.

,. e represertat-uie -f -'i'tary cargo shipped ir. -ontairers, the co n-
*:'-ers overe eeiqhte(! w'th dycar-'o. z7igure ,shows the we-' i ,"striluticr

4

CON~~ES

_ r ,
40FOO

0

0 *~~WEIGHT OF FILL2EDICONTAINERS300

PE :SSP:BL2Q0N OF COrNTAINER 'W~EGHTS (rand 40F-

Vp~rr Kcntainer 'Ascharge Facility

ise o' the heavy-lift breakbulk sh'n as a containership na-! twc
-rpcocnized irawbacks. First, there were ro cell guides to assist in ittacn-

-en: o the container spreader bar to containers in the hold. AS 3 result,
stevedores had to mrestle the -wreader bar around over the tops c. containers

nt'i* could be eno~aged. with the corner 'ittings. Second, the -C F had to



, he 1hi' 5 boofms and i niq t [,oth of these

I i , time,. However, the Ie dta qathered pro-
_I. r r i' ation <,etul ',)r r,,ajn fp,,t ;l nni nq.

hi . p, ' ,sr the - rft I 1,r were first ( ni; Ietely off-loaded
,r + ,- ' ,' raie. l ,oe cases a contai rr was bacOloaded and

ther , t" t :e-, '; ":'e cojntainer'; frot the spreader Lar the container
,,as e aIeP i , h, yer. These latter iteratinns were disregarded since

!he, ra -- r,-, 1: ,,e than data validity. The ,,?F woring the TRANS-
" P I: ' I. #I lm!'v bac',lnaded 16 containers. When the ship charter

C,:. . barqe was used briefly instead. No timings were

a: 'o. ,',. i,, inloading events. There were considerable periods
', in which the crane was inactive or delayed. When the

i,'o' , s ;erating, a cycle required approximately 10 minutes.
t"" , ,,, containers t( the ship required approximately 7 minutes

r , - ? rs, ti+res i , contained ir Section 1i . Table 6

7 :. r CHAv ?AE[P IT1

. , oor assel:Aed' I7e,

60 ft

. 656 LTons

,sed deavy duty

,,.:, each

"c , Prat : r :' . ble drur-

, t tarts per horc

#-.'. a t ion r nq e r , +

' s,  ii-Oe, _ri-e, irn rane lratirnr-.

lir S wi, thC f.''1, crane at the water', edqe coorvienced the
.i'err.r " ,'Y 'en. 'he first day's activities consisted of discharging
1,r ' I, ,f, I ; ; ,,it inq a period of approximately P. hr. I)perations had conm-
'er ,i' r n f-ts after low tide, o 1 it was not possible t(. land LI's,

S ,rre', rP Pnouqh for the crane to reach them. Therefore, to
I ' , ,i, .se, amphi Lians were emplnyed instead.
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f ', ,fr:.r ' , i i'. (,, br was h e un y l a d i nq three -,11 anr
S. .. .. i + t, t1!, ,f. f, it f (, I Idozers constructed a sand

,- ' : " ' ' ' ' { '. : ' ,,' *, th ,a,[I w a prepared, three - r c s w t
"'+.1 ", : , r l ;: ] r ee :ef ' at the c ewaIy. '3a h +tri( - rai e r- n i

' ' , t 't e the
, :, Ie i w i pe v ,n . iore c he ,er ic be hre
* P f ,' * eIc ,, . " v, ,i,' nhe beaby udif n .three ',

• .... *r : . *,. P1 ' t,-,le ' on; e r* Bl d zes c nsrctd a dl

+ 1 r l i wa t ted1 r or t he det e df h(, . t A. f t.e

I r 1 t * :r . P the cortai ner , the iH( t r t r r -i I ler the
,f. (;. I " ," ' were

* * I' , *,'o. r''. .':no Of the 7f an tI'rI (IaU ewd .

I . t , , ;:lr , p a;]irrxi"IItel ,1 j 1 qrev" nede ti ,

e , I ;r te c ntairler with t h r, 'r t'i r ,

* I'( ' -lt. . a r t f r lir ne hoId ,r',.

i tr,e + sma e - ven when tho, e ie w r lat ive
, , ,r, r -y nd ; it i not ea.,y I p00 i t ion

,rt, i r 1 re y 0 o ntr( the o rt, i ncr p t ttinr (I o
1 +', * ;i I , , . wit hout r'Y-ft pd trip'.w

r, .. , , o" , f erent t i er- w,'. ,j( Cev , l, re j lrlnq

V " , " , , ,,. ir, it * *t , t ' ted h&! been to d t Pa iIer %potted on the
'.. 4 '. , ,r' '-r ,' ' th A ' .' ne. C :jte e Iond lift lmded a trai ler which

• e r ir, , I he i ,c '. f; i the boor:. ( ,o tted i ne',q, i ure .* heI
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'"'i I Iesio pr , e be in error- the pins should have been at the other
et,. ,', Ii' tevr the error became all too evident. The centet of gravity

!"he (rare a t ,ert . le" ' swinq to a positior inder the ,sjsPnsion point,
1 t tie crane at a tr(nr; tlilt. (.,ee "Jetch, r iq rp 1'.)

he , w'ow r, wa5 accotOi'ldtted it) the loadinq ;hase, although it

..: :reate ,ore ea,. While the ship was inderway nr prior to the initiation
k, hi rcain,;, the li'ting frar-e 0hO, have been r'odified. The decision
-t to correct Ile r (f I ,rs YPes,.te(' in a'Iditiona delays during

-_ ,,rson of 'rare -ea iness '"i'es f ,r i" verfrt ; ser .t 1 .(-or inuratinns

'he di sasspr'd I the M, -ton .acit Crane to i tactical corn'iqjra-

~'or 4 " ;e . "ert P~es. ',ess, tir-e thdn an adini,.trafive (detailed) dysassembly
' .r l :epcymer! on a ship with a less apable bcon. This, f course, i5

. t,,e -r (,-ae ,-a,,)er'[ly once the cr.ane ha been shipped to the obiective
IaIe ',rates the d4ifferences in depln meprt times for the two dis-

;Prat, "'s. 'he table is based upon i'udqrnts reqardinq which delays
are ,;ici' - -rea! ceratli,'ns, which operations can be done concurrently, and

:r the test the 6Uc crane was made ready fror: its minimur disasseribly
r(ir;( rainr in a shorter period than required when fully disassembled as in
; revi;' -erests. 'he turnaround of the crane on the beach Makes a precise
-%ra r,11 the ti-es for the two get-ready operations difficult. Even after

,rdaci, , ,d,-miristrative delays, it is not possible to make an exact compari-

_he (Ori; ,drison shown in Table ', then, should be interpreted as showing
;e~ea' -,:er cl r-.agnitule of difference in the times that could be expected

te(eper +'e *wc. asserbly operations, if two otherwise similar operations are
-- ,Ie:. -e table indicates what times were included and excluded in the coil-

-ocked at in r.tal , the savinqs in time by moving the crane in its
"r disasse b!, confiquration is about ' days. This difference depends in

tr, ass ir tis r'ade. These assun'ptions concern such matters as:

Whether the loadinq bottleneck will be the heavy crane
(in ef'ect, Table / does assume this);

'he order of unloading from the ship (the corponents for
the 912, and 621A cranes are assuPIed to have priority for
unloading); and

* Whether the assembly of the 915 crane could be done con-
currently with the discharge of the 6M50 crane components
from the ship (as assumed in Table 7).
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a eV 'tt *a, 1i",' r)'' (I f?' nfd4 c7 / a( rq~ an d

'SE'p '''4 e I' o~ (I p'i' re etf ttf' thftsp shown

1 r, ,' , *1 *4 a Ir f, a i AV a5 r) t e d
'i a : a 4tl W. w' e re u ,/' pnhIe

1' t- i' 1i 1 , i/., e! n4 1 et. his, a dv antarqe is, '; ained bjy
ter 'a 1 'h tha car i : an' rii'.hairqe thr cra ne (tactical 1/

t as e"' 4: qr 'h e itr' r'ee"ie t- ans r'' the .Y rane (in rts
'P ''i " , o rer 1a ' , c, ra 1 '> * C sre.

'r," V1 .h"l~ v! ir'a 1i P t(' 'ji' in rtv Q q the f vane

10; d' '' ' 1 'hA 1P ~aiL . A'jr-i n that u'r a 'j Are e"- e re; p,

* * *' , tOf 1 0i *a k a 1r Ipn a Via a 'e i 1 r r r t i r1 a d r) -
Itp :e' r.1 hi , "',,t hjri 1t Vie y a ' p, t',r i;: , 1,F

* . ' tive' e i th 1 c-'' i n t f, t, :t, t f p .. la

p
4

''! a ~l- I ll caf an (1i a r'F' -

fi , . U , . , r." lea I h as 7 1,n r

't Of' l. ' ' f. 'A ' an f' P e1 (_e, C' r4t

~ e h ri r; ab ' .' e t' I fr i~t *'e f, n rts

r- I, I hf.ranlec f ron' the, ship t the i i ) tv t e beach
f.'' f, f, *F v t e' t he L' an te 1. r ~ ' t& Pd r, t t;Iler'

,e t edd jpeeted real dif' hit l en at U w tile and
f, *., ''' he , t t he s Ibrt wer r rint i "rably de-
* * I-h V A' 1 qt 4fic1 ti (ri' at ' r'eeri Foa( r, t * a ,

i., a''; ) iint% a r-e r- cne , an ans weyr te,anr(Iba r, ar'.:
e '"4. -I 7 r S wevet dw rtthe 'eJ r)iTnrt rh as ,e an r,! 1ip1

fpr p r "hr Ilanqest vi ;.ihnous 4ehicle (the -Aclt is not
1 1 te 1 e er' l at e . r' fl t, t , 't -'' i e IT5 1 - , 1 --,

TV 
4 '" iU it u 'lei)' I(y. 'hs e Itj ki m te n t with

i'h qril i tnt a''] "andhtar ciot 1 er' s a ppear n eed fur' vt her
1 k4 ! ' ;, )ot enrt 1 a 1 r ablver they, pi'5nmt t, e q i pr enlt d ep 1 0), -

4.e h r ay, V tt hi; to 'lepi I l'14f t -( lass, L( '..s was1 tne ff med
t *nvv ; i-'4~ A f'.( d'ar Ling~ the pr'tr''7 tewever the %a"'% new 1646-

c as "i, h ha: I I,( hd I efl fr'Y I (),! i nj was r Mt her au se ne-ither- the shi p
I t ",I, 'ti a '' 10 ia rp'''Iary '1 I Ino,. A', parl W the (hayn t er d.41'een'ent the ship

c-', ni r- t ! r , 'then t- (' s.1 in(,, bat nct' 'rqui r'entent hat, been levied toyr
a or' 15 r p'ele'l tr' t h i'. type lanrd 7n(, (it)a f t . r. ine th i i' t the pr'e-

Ion1 '.f M '.aiy art, th e (ii tier, Arty ctswil1l be phased out in favort of
1' t 1! i l . 'he Na y '., th his %hcrt cir' inq t,hc'u, 1 be nec tif' ed.



i 'w 4 # he % 1 he hi 1 1 1 f t 1 ae r e. Ni v to 1 r o ( , , j rf i ' o ' , i ;w e ,r-ll t , a
'esr'. rce wih si('lret 'i1. (' i ', or' hf' t, ( + , jaftll ij . (4 C<L i;irertf  Q (at

A- T T ", i i tl o ,, r, i* n' qt~ , ,i(r t % ft~ a'l of ri;, f~ t .,
rti n i i' iLf i

ese *.,o , ; a r arr, r ' eit h. ,r- Hf r e.'.sdr 1  " d ri ;nq

a l 1' erv-rSC 4.! eo, and it has% a qreater intainer liqI ,ri nq (a;a1t/ that
i re' a* I e Y , rI-i" ,, ir i% r r)ve4 , e' h t (i t a 1,, h a,, ta .ati i ties

(o-.eraer 'n e, heo. , , eathet +hat r t pe I i ridi r r f

e A er ' *w e r1,r C(r-lphibial iohter i the ;rates'

"i ,, ab e t; f ,r,. ti I-r a ar es r .e rt ,ee .i th e nde and cu l, cross san1-
t-r t "'--eiP t4er 'ar,'l;r c a4  he reason 4

'r t thi s the shal low draft
,e .a ,",,, %. it' , shorewarJ end when left unloaded. The shallow

:,a't irerits . proach ,.- the beacr and it , light weight forward perrits
-e r-:, , ;.,e, 1 on the san,, towar'1 ir; land. The secticn at the

... *i e" , ' ', i'a a , a fas wa,' leadi n; r:,, to the sr : i- r r r, ;
e'4, ',--, Jh Tch rer air in dee; er water. T't total length of the fo,r-

" ,' . f , 1. (:h .adi io al se or , .,, oan be ar! ..ed' increas-

'e 5t,'-n ir wtic' the causeway was wiaded with - hinr
- ,

e- ' ,.i n e c, ntainers were [,!ace,! on milvar chassis. Vhis was beca.se
VA s req.eip'j t( land the ontaint-rs or the ril ar chassis,

. - ,.., , te i' i cl t and tire conSjr in(; .

. at ir w ithoct trailrs *be ,on taine, were placed directl
. , r,',wa re ;;ossibte ,1isadvantae is that loaded inr this manner there

+ete, ,, c he c nrtaier s are likely o ,et wet in thP- than a
,.. ' aine r had t( be po ,iti. o(I athwartshii hr jnloadin

• ,* '* , '4 ", * ' ri., rec., ,e, ' : i, ha nllerr, to t. rn tS e f;*, ,dei

:e.t r.w i' , r oy _,, ia5 (cMo,l ihed, hcwe et withciu qrtrat

#i,,p c crtalneo ' nrno aind the (asew ay i + wide,
e' ' e. c.o~ *! (rt ine ,'P'e : ', r ,. ,: " e erecqe o~ ,hC uaewa1  or tacql me har~ller, t~o

a• "a *..e * *'e ',wa v 1rr (cOnt alner'.

1, croa,: in tie ferry or shore the 'r(rtluader was very effective.
I n rf. nit ,as Slow since the ,,ia e fror loader was also used to posi -

tirr ,a. ronainer on a trailer. 'he five fontainers were jnloaded in lust
o*e v- , (r i,;r r:ir"ately fl, !inutes each. I' t,, front. 1 oaders had been

a 1iat 1p this tire co ld have been (Ireatly reduced. '.n e,"pt* Ira e, ,.. . '

ntr the duaeway ivnediately after its predecessr left with a load. Another
way to reduce the (ausewdy unloading tive, at the expere of sor e do'jble hard-
l,,q and possible truO delay, would be to have the sinqle frontloader drop
par 0, container it i , olnl rear the causeway until i t was nlua,,e , 'icr

p ~ Ic , ~er wr I 'ti I 'I l_ n ' !tIe l add .se a, e'

he .duseway ferry provides a beachin cpaliabi I ity where landinq crat'
are not able to 'unc(ti, n. Its use should be considered L' the in I', I ;ter-I

age f-iX during periods 0f the rain test when landing (raft are unable to beach.
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N7v; YA:. I P P/HA;,E FACILI7Y (TCF)

"r. ,-rt Eekb, ', hip Pretes helped provide data on crane
, '''. , +itions in the irportant area of T emporary Containership

:;e operations. 'his pretest was the first opportunity
.. *.".. . . K, , (?OC-ton lifting capacity) crane on a floating B

,(,4 r - , a r ; con ainers froc" the holds of a ship. In

.. , -'e irst tire rilitary operators were used to conduct TCDF-
L ",iiOrS. -s .thouqh there were sonie artificialities due to the

.. -',e, .s, the need tn top the crane boor, to clear the
,4 a jo' ad 'h p lir'ited npport nitv for Pstabl ish'nr; A rhyr

2"- , _.I .ita arl irsights were qained.

, O', reprt, i(, urertidr what caacIt! 1"i ca: C'e ,.fe0,

P'' i obi ', crane "ounted cr loatinq platforr" when the crane 'an(!
', * -. oves r respcse to waves or to the load. That , when waves are

, * at', different kinds of stresses uccur in the crane fror those
.J.rp o(p or soi(: Olround. Accordinqlv, the crane lift capabtilitV is reduced

j- >-2, fn)r sch extra or different stresses; in other words, the rrane "u,'

.e eratp, f-'r ,peraticrns in d seaway. It is possible that the p oint ray be

V'*~a,'Pd 6 re the crane on the barge cannot safely h(oist the heaviest load',.
#h" i r, ,,,, in attemptinq a 111* there is the possihilit, ol a catastrooh:
'j,-1re tc sire coeponent of the crane.
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p Ir'JP[. [..3O. '.IL[L,{EF, DECK- TOWED. The sideloader could have been stowed *

in a hold but to reduce loading time so that other events could be accomplished,
it wa% deck-stowed. Its loadinq time was only ?7 minutes, including rigging
time.
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FIGI !E D.32. ',IDELOAD[P PLACED IN CILU. No difficulties were experienced off-
loading the sideloader into an LCU. The sea state was relatively calmi and the
wind was light.
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FIrAJPE D.37. TCDF OPENS HATCH. To gain experien(v and rane lata on hatch
square opening, the TCDF was used to remove the I,-ton Se(ti'nt, of the hatch
cover. D -3 7



FIGURF D.38. BLOCK DENTS CRANE BOOM. On the first full tidy of container un-
loading the sea state caused the crane's block to pendulate (luring a break
in the unloading. The heavy block struck the boom's tubing with sufficient
force to seriously dent it. D3
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FIGURE D.41. LCU USED FIRE HOSE. To cushion the impact of containers beinq
lowered, a problem when there is a sea state, fire hose was used on the Je0
of this LCIJ.
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FIGUPE D.43. MOBILE LOADING TIME-CONSUMING. One method of mirimizinq handling
at the beach is to place trailers on a causeway ferry and load the trailers
shipside. However, because of the motion of the seas and the need for- close
alignment during loading, it required approximately an hour to lodd Just
two of three trailers and it became apparent thait the iiethod wa-. too timye con-
suming. )3
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